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SYSTEM FOR TRANSMITTING ENERGY AND/OR DATA 
BETWEEN A VEHICLE BODY AND A REMOVABLE PART 

Field Of The Invention 

The present invention is based on a system for transmitting energy and/or data 
between a vehicle body and a removable part. 

Background Information 

It is already known to use transformers for the wireless transmission of energy and 
data between the vehicle body and a removable part, e.g. a vehicle seat. To that end, 
inductive transformers are used in particular, windings at the primary side and at the 
secondary side being located in each case on an iron core. The core halves lie flat 
against each other. Due to the air gap, in order to avoid iron losses, an appropriate 
core material is used, for example, that is known under the trade name SOMALLOY, 
which is made of 95% iron powder and is bound into plastic polyamide. 

Summary Of The Invention 

In contrast, the system of the present invention for transmitting energy and/or data 
between a vehicle body and a removable part has the advantage that one of the core 
halves is constructed such that it has at least one pin which extends into the second 
core half. The magnetic flux is thereby increased. Moreover, the air gap is reduced. 
This also leads to an improvement in the magnetic flux. 

It is particularly advantageous that the core half having the at least one pin has a ring 
with a spring, the ring being pressed by the spring against the second core half in the 
installed state. In the separated state, the spring releases such that it terminates flush 
with the outwardly facing surfaces of the at least one pin, so that the at least one pin 
does not protrude. 



It is also advantageous that, in each case, at least one winding on the primary side and 
the secondary side is used for the energy and data transmission. 

It is further advantageous that the ring and the spring are made predominantly of 
plastic, and the core halves are made predominantly of an iron material, since the iron 
losses, due to the design of the pin, allow the use of this iron material, and thus a 
denser magnetic field can be formed between the core halves. The transmission losses 
thereby become lower, and the possibility also exists of using a mechanically sturdier 
core material. 

Brief Description Of The Drawings 

Figure 1 shows a schematic representation of an inductive transformer with pin and 
shoulder, as well as a pin core with shoulder. 

Figure 2 shows a second schematic representation of a transformer with pin, the 
primary side having a ring with spring. 

Detailed Description 

Due to the increasing spread of vehicles in which the seats are intended to be easily 
removable, for example, the popular sport utility vehicles (SUV's) and transporters, 
the electrical connection of electrical and electronic devices, built into a seat, are 
designed for a frequent assembly and disassembly. A mechanically reliable design 
approach is employed by the use of inductive transformers. According to the present 
invention, one core half of the inductive transformer now has a pin which extends into 
the other core half. The magnetic flux is thereby improved. In addition, this makes it 
possible to use an iron material having a higher permeability. Furthermore, this core 
material can be realized in a more cost-effective and mechanically more robust 
fashion. 

Understood by pin and pin ring here is an equivalent term, since the use of a pin ring 
for separating the coils for the energy and data transmission is performed when 



working with the rotationally symmetrical transformers represented here. 

Figure 1 shows a first schematic representation of an inductive transformer with pin. 
A primary-side core half 1, located on the vehicle-body side, has a pin with shoulder 9 
and a pin ring with shoulder 7, which in each case extend into a secondary-side core 
half 2 located in a removable part of the vehicle. A limb-type ring of the 
secondary-side core half surrounds the pin with shoulder 7. A marking for vehicle 
floor 5 indicates that pin with shoulder 7 and pin ring 9 jut out beyond this vehicle 
floor 5. Both primary-side core half 1 and secondary-side core half 2 have winding 
pairs 4. The fllled-in squares represent the windings for the energy transmission, 
designated in the following as power winding, and the squares having the St. 
Andrew's cross represent the windings for the data transmission, designated in the 
following by data winding. 

In this context, the power winding is magnetically separated from the data winding by 
pin ring with shoulder 9. The magnetic flux lines are shown by arrows. 

The magnetic flux, that is to say, the transmission and inductive coupling, is now 
improved by pin with shoulder 7 and pin ring with shoulder 9. The magnetic flux is 
shown by the double arrows having reference numeral 1 1 . 

The pot-type core shown in Figure 1 here is rotationally symmetrical. Alternatively, it 
is possible to provide the transformer with a rectangular or quadratic form, as well. 

Figure 2 shows a second schematic representation of an inductive transformer in a 
vehicle. Primary-side core half 1 again has a pin 3 which is surrounded by a limb-type 
ring of secondary-side core half 2. A ring with merlons 10 separates the winding pairs 
magnetically from one another, as in Figure 1, and brings about a good magnetic flux 
from core half 1 to core half 2. Here, vehicle floor 5 is now implemented terminating 
flush with the outward-going front half of pin 3 and the merlon faces of ring 10. In 
addition, however, here a plastic ring is mounted on a plastic annular spring 6 on the 



primary side. In the installed state, plastic annular springs 6 press the plastic ring 
against secondary-side core half 2, and specifically against the limb-type ring which 
surrounds pin 3. However, in the separated state, i.e. when the movable part, for 
example, the vehicle seat, is taken out, the plastic annular spring will so relax that 
plastic ring 6 terminates flush with the outward-going end face of pin 3. Plastic ring 6 
is provided with bore holes through which the merlons of ring 10 protrude. 
Consequently, a flat vehicle floor 5 then exists. The magnetic flux is again indicated 
with reference numeral 11. 

It is furthermore possible to provide more or fewer windings on the primary and 
secondary side. Here, the material of the core is iron having a relative permeability of 
over 2000. 

However, if a transformer installation is also possible laterally on the tunnel, a 1 cm 
long and approximately 

1 cm thick pin and a circumferential pin ring approximately 0.5 cm thick could 
possibly also show from the tunnel side wall, since no loads are distributed thereon. A 
more cost-effective pin transformer construction would thereby become possible. 



